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DETAILED ACTION 

1. The following is a Final Office Action in response to the Amendment received 
on 26 January 2009. Claims 1-17 are pending in this application. 

Cla im Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented 
and the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-5, 7-10, 12, 13 and 15-17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 6,901,300 (hereinafter Blevins) in view of U.S. Patent 
No. 4,823,299 (hereinafter Chang) in view of further of U.S. Patent No. 5,367,475 
(hereinafter White). 

4. As per claim 1, Blevins teaches to a method for controlling a controlled operation 
by determining a lag in data from at least one actual variable signal, comprising: 

processing the data using time-series analysis with a filter to produce filtered 
data with reduced noise content (col. 4, lines 29-34, col. 10, lines 13-16 and Fig. 3, 
element 60); 

arranging the filtered data in matrices with one column for each variable signal 
(col. 9, lines 55-58 and Fig. 3, element 53); 
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processing data with a variable signal estimator to output a variable signal 
function for each variable signal that defines each variable signal in terms of its 
mathematical dependencies on all of the variable signals (col. 10, lines 6-9 and 43-48); 

processing each variable signal function with a criterial function to provide an 
optimal lag value for each variable signal (col. 9, lines 66-67, col. 10, lines 1-3, col. 12, 
lines 65-67 and col. 13, lines 1-10); 

processing data with a lag estimator to output a lag function for each lag, each 
lag function defining each lag in terms of its mathematical dependency on all of the 
variable signals (col. 13, lines 30-38); 

determining the goodness of fit of each lag function based on the most recent 
filtered data (col. 16, lines 56-67); 

storing at least one lag function based on its goodness of fit (col. 17, lines 16- 
17); and 

discarding at least one lag function based on its goodness of fit (col. 17, lines 4- 

16). 

Blevins does not expressly teach measured variable signals, shifting the columns 
of the matrices to produce a plurality of different shifted matrices, each shifted matrix 
having a given value for the lag in data for each measured variable signal, processing 
each shifted matrix with a point calculation algorithm to produce a point for each 
column in each shifted matrix and measuring any goodness of fit characteristic. 
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White teaches to measured variable signals (col. 5, lines 19-22 and col. 8, lines 
11-16; i.e. path response), shifting the columns of the matrices to produce a plurality of 
different shifted matrices, each shifted matrix having a given value for the lag in data 
for each measured variable signal (col. 6, lines 15-67 and col. 7, lines 21-61), 
processing each shifted matrix with a point calculation algorithm to produce a point for 
each column in each shifted matrix (col. 7, lines 11-24 and col. 8, lines 29-32 and 37- 
39) and measuring any goodness of fit characteristic (col. 8, lines 63-67 and col. 10, 
lines 3-6). 

Therefore it would have been obvious to a person of ordinary skill in the art at 
the time of the applicant's invention to modify the teaching of Blevins to include 
measured variable signals, shifting the columns of the matrices to produce a plurality of 
different shifted matrices, each shifted matrix having a given value for the lag in data 
for each measured variable signal, processing each shifted matrix with a point 
calculation algorithm to produce a point for each column in each shifted matrix and 
measuring any goodness of fit characteristic to advantageously achieve highly accurate 
estimation (col. 1, lines 52-53) with minimum complexity and cost (col. 1, lines 52-54). 

5. As per claim 2, Blevins as set forth above teaches the filter is a 1-D filter (col. 10, 
lines 17-19). 
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6. As per claim 3, Blevins as set forth above teaches the filter is a time series 
approximator (col. 10, lines 17-19). 

7. As per claim 4, Blevins as set forth above teaches the filter is an n-D filter (col. 
10, lines 17-19). 

8. As per claim 5, Blevins as set forth above teaches the variable signal estimator is 
a neural network (col. 6, lines 44-49). 

9. As per claim 7, Blevins does not expressly teach the point calculation algorithm 
averages the values of each column in a given matrix to produce a point for each 
column in each shifted matrix. 

White teaches to the point calculation algorithm averages the values of each 
column in a given matrix to produce a point for each column in each shifted matrix (col. 
5, lines 20-23, col. 7, lines 11-24 and col. 8, lines 29-32 and 37-39). 

Therefore it would have been obvious to a person of ordinary skill in the art at 
the time of the applicant's invention to modify the teaching of Blevins to include a point 
calculation algorithm which averages the values of each column in a given matrix to 
produce a point for each column in each shifted matrix to produce real time solutions to 
input signals (col. 2, lines 26-30). 
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10. As per claim 8, Blevins as set forth above teaches the lag estimator is a neural 
network (col. 6, lines 44-49). 

11. As per claim 9, Blevins teaches a method for controlling a controlled operation by 
determining a lag in data from at least one variable signal, comprising: 

arranging the data in matrices with one column for each variable signal (col. 9, 
lines 55-58 and Fig. 3, element 53); 

processing data with a variable signal estimator to output a variable signal 
function for each variable signal that defines each variable signal in terms of its 
mathematical dependencies on all of the variable signals (col. 10, lines 6-9 and 43-48); 
and 

processing each variable signal function with a criterial function to provide an 
optimal lag value for each variable signal (col. 9, lines 66-67, col. 10, lines 1-3, col. 12, 
lines 65-67 and col. 13, lines 1-10). 

Blevins does not expressly teach measured variable signals, shifting the columns 
of the matrices to produce a plurality of different shifted matrices, each shifted matrix 
having a given value for the lag in data for each measured variable signal. 

White teaches to measured variable signals (col. 5, lines 19-22 and col. 8, lines 
11-16; i.e. path response), shifting the columns of the matrices to produce a plurality of 
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different shifted matrices, each shifted matrix having a given value for the lag in data 
for each measured variable signal (col. 6, lines 15-67 and col. 7, lines 21-61). 

Therefore it would have been obvious to a person of ordinary skill in the art at 
the time of the applicant's invention to modify the teaching of Blevins to include 
measured variable signals, shifting the columns of the matrices to produce a plurality of 
different shifted matrices, each shifted matrix having a given value for the lag in data 
for each measured variable signal to advantageously achieve highly accurate estimation 
(col. 1, lines 52-53) with minimum complexity and cost (col. 1, lines 52-54). 

12. As per claim 10, Blevins as set forth above teaches the variable signal estimator 
is a neural network (col. 6, lines 44-49). 

13. As per claim 12, Blevins teaches a method for controlling a controlled operation 
by determining the lag in data from at least one variable signal, comprising: 

arranging the data in matrices with one column for each measured variable 
signal (col. 9, lines 55-58 and Fig. 3, element 53); 

processing data with a variable signal estimator to output a variable signal 
function for each variable signal that defines each measured variable signal in terms of 
its mathematical dependencies on all of the measured variable signals (col. 10, lines 6-9 
and 43-48); 
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processing each measured variable signal function with a criterial function to 
provide an optimal lag value for each variable signal (col. 9, lines 66-67, col. 10, lines 1- 
3, col. 12, lines 65-67 and col. 13, lines 1-10); and 

processing data with a lag estimator to output a lag function for each lag, each 
lag function defining each lag in terms of its mathematical dependency on all of the 
variable signals (col. 13, lines 30-38). 

Blevins does not expressly teach to measured variable signal, a given stream of 
values of K process variables is arranged in columns, a snapshot of end time scans is 
taken resulting in an end by K matrix, shifting the columns of the matrices by a 
predetermined value to produce a plurality of different shifted matrices, each shifted 
matrix having a given value for the lag in data for each measured variable signal; and 
processing each shifted matrix with a point calculation algorithm to produce a point for 
each column in each shifted matrix. 

White teaches to measured variable signal (col. 5, lines 19-22 and col. 8, lines 
11-16; i.e. path response), a given stream of values of K process variables is arranged 
in columns, a snapshot of end time scans is taken resulting in an end by K matrix (col. 
6, lines 15-67), shifting the columns of the matrices by a predetermined value to 
produce a plurality of different shifted matrices (col. 7, lines 7-11), each shifted matrix 
having a given value for the lag in data for each measured variable signal (col. 6, lines 
15-67 and col. 7, lines 21-61); and processing each shifted matrix with a point 
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calculation algorithm to produce a point for each column in each shifted matrix (col. 7, 
lines 11-24 and col. 8, lines 29-32 and 37-39). 

Therefore it would have been obvious to a person of ordinary skill in the art at 
the time of the applicant's invention to modify the teaching of Blevins to include 
measured variable signal, a given stream of values of K process variables is arranged in 
columns, a snapshot of end time scans is taken resulting in an end by K matrix, shifting 
the columns of the matrices by a predetermined value to produce a plurality of different 
shifted matrices, each shifted matrix having a given value for the lag in data for each 
measured variable signal; and processing each shifted matrix with a point calculation 
algorithm to produce a point for each column in each shifted matrix to advantageously 
achieve highly accurate estimation (col. 1, lines 52-53) with minimum complexity and 
cost (col. 1, lines 52-54). 

14. As per claim 13, Blevins as set forth above teaches the variable signal estimator 
is a neural network (col. 6, lines 44-49). 

15. As per claim 15, Blevins does not expressly teach the point calculation algorithm 
averages the values of each column in a given matrix to produce a point for each 
column in each shifted matrix. 
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White teaches the point calculation algorithm averages the values of each 
column in a given matrix to produce a point for each column in each shifted matrix 
(col. 5, lines 20-23, col. 7, lines 11-24 and col. 8, lines 29-32 and 37-39). 

Therefore it would have been obvious to a person of ordinary skill in the art at 
the time of the applicant's invention to modify the teaching of Blevins to include the 
point calculation algorithm averages the values of each column in a given matrix to 
produce a point for each column in each shifted matrix to produce a point for each 
column in each shifted matrix to advantageously achieve highly accurate estimation 
(col. 1, lines 52-53) with minimum complexity and cost (col. 1, lines 52-54). 

16. As per claim 16, Blevins as set forth above teaches to the lag estimator is a 
neural network (col. 6, lines 44-49). 

17. As per claim 17, Blevins teaches a method for determining a lag in data from a 
variable signal, comprising: 

filtering the data (col. 4, lines 29-34, col. 10, lines 13-16 and Fig. 3, element 60); 

arranging the data into matrices, including one column for each variable signal 
(col. 9, lines 55-58 and Fig. 3, element 53); 

processing each variable signal function with a criterial function to produce an 
optimal lag value for each variable signal (col. 9, lines 66-67, col. 10, lines 1-3, col. 12, 
lines 65-67 and col. 13, lines 1-10); 
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processing each lag value and each optimal lag value with lag estimator to 
output lag function for each lag (col. 13, lines 30-38); and 

determine its goodness of fit for each lag function (col. 17, lines 4-16). 

Blevins does not expressly teach measured variable signals, producing a plurality 
of shifted matrices with a value for the lag data for each measured variable signal; 
processing each shifted matrix to output a variable signal function for each measured 
variable signal; and processing each shifted matrix with a point calculation algorithm to 
produce a lag value for each column in each shifted matrix. 

White teaches to measured variable signals (col. 5, lines 19-22 and col. 8, lines 
11-16; i.e. path response), producing a plurality of shifted matrices with a value for the 
lag data for each measured variable signal (col. 6, lines 15-67 and col. 7, lines 21-61); 
processing each shifted matrix to output a variable signal function for each measured 
variable signal (col. 6, lines 15-67 and col. 7, lines 21-61); and processing each shifted 
matrix with a point calculation algorithm to produce a lag value for each column in each 
shifted matrix (col. 7, lines 11-24 and col. 8, lines 29-32 and 37-39). 

Therefore it would have been obvious to a person of ordinary skill in the art at 
the time of the applicant's invention to modify the teaching of Blevins to include 
measured variable signals, producing a plurality of shifted matrices with a value for the 
lag data for measured each variable signal; processing each shifted matrix to output a 
variable signal function for each measured variable signal; and processing each shifted 
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matrix with a point calculation algorithm to produce a lag value for each column in each 
shifted matrix to produce a point for each column in each shifted matrix and measuring 
any goodness of fit characteristic to advantageously achieve highly accurate estimation 
(col. 1, lines 52-53) with minimum complexity and cost (col. 1, lines 52-54). 

18. Claim 6, 11 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Blevins in view of White in further view of U.S. Patent 4,349,869 (hereinafter 
Prett). 

19. As per claim 6, Blevins and Chang do not expressly teach the criterial function 
utilizes optimization methods to provide an optimal lag value for each variable signal. 

Prett teaches to a criterial function utilizes optimization methods to provide an 
optimal value for each variable signal (col. 8, lines 2-7). 

Therefore it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Blevins in view of Chang to 
include a criterial function utilizing optimization methods to move the controlled variable 
towards its optimum setpoint and to predict where the process is going, and to 
compensate in the present moves to control any further problems (col. 3, lines 5-11). 
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20. As per claim 11, Blevins and Chang do not expressly teach the criterial function 
utilizes optimization methods to provide an optimal lag value for each measured 
variable signal. 

Prett teaches to the criterial function utilizes optimization methods to provide an 
optimal lag value for each measured variable signal (col. 8, lines 2-7). 

Therefore it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Blevins in view of Chang to 
include the criterial function utilizes optimization methods to provide an optimal lag 
value for each measured variable signal to move the controlled variable towards its 
optimum setpoint and to predict where the process is going, and to compensate in the 
present moves to control any further problems (col. 3, lines 5-11). 

21. As per claim 14, Blevins and Chang do not expressly teach the criterial function 
utilizes optimization methods to provide an optimal lag value for each measured 
variable signal. 

Prett teaches to the criterial function utilizes optimization methods to provide an 
optimal lag value for each measured variable signal (col. 8, lines 2-7). 

Therefore it would have been obvious to a person of ordinary skill in the art at 
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the time of applicant's invention to modify the teaching of Blevins in view of Chang to 
include the criterial function utilizes optimization methods to provide an optimal lag 
value for each measured variable signal to move the controlled variable towards its 
optimum setpoint and to predict where the process is going, and to compensate in the 
present moves to control any further problems (col. 3, lines 5-11). 

Response to Arguments 

22. Applicant's arguments see Remarks pgs. 8-9, filed 26 January 2009 with respect 
to claims 1-17 under 35 U.S.C. 103 (a) have been fully considered but they are not 
persuasive. 

23. In regards to Applicant's argument that White does not teach, "shifting the 
columns of the matrices to produce a plurality of different shifted matrices, each shifted 
matrix having a given value for the lag in data for each measured variable signal" (page 
8, paragraph 3), the Examiner recognizes the Applicant has not accounted for the 
combination of Blevins and White under 35 U.S.C 103(a) for this limitation as set forth 
in the Non-Final Office Action, mailed on 24 July 2008. 

Furthermore, with respect to the Applicant's arguments that White does not 
teach "measured data in shifted matrices"; the Examiner respectfully disagrees. 

White teaches (col. 4, lines 45-67 and col. 5, lines 1-6) "A variety 
of signals and signal sources fit this categorization. One exemplary 
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application would be to deconvolve signals received from sensors used 
to collect information about vehicles such as trains traveling 
along a railroad or heavy wheeled vehicles traversing roads. 

Other exemplary processes include events such as, but not limited to, 
acoustic detection of periodic signals from machinery (e.g., a ship 
propulsion system) where identification of the driving signal (engine 
type) and propagation path are equally important. In any case, the 
invention is used to analyze process or event which generates the 
sensor signals to estimate one or more source characteristics or 
parameters. For the vehicle example above, such estimates would be 
direction of movement, vehicle length, weight distribution, and speed. 

One or more application-specific sensors or detectors 
are used to receive source signals, as altered by any intervening 
propagation path aberrations, or sensor dynamics, and provide an 
output indicative of the received signal. In the vehicular example 
a motion sensitive instrument such as a tiltmeter or similar 
device is used adjacent to or within the road bed to generate signals 
when the vehicle passes nearby. The tiltmeter generates output 
information indicating changes in the slant or micro-topography of the 
local terrain in response to the movement over or change in weight 
applied to the roadbed. This generates signals indicative of changes 
along an X axial direction and a Y axial direction." 

(col. 5, lines 16-23) "In the present example of a vehicular train 
or convoy, the support points of the cars in the overall vehicular train 
each provide the sensor, or sensors, with a sample signal that acts as 
one impulse in a series of impulses to form a pulse sequence. The 
sensor signal samples can be treated as an M-dimensional pulse 
sequence which can be modeled by a signal vector s.sup.o which equals 

[s.sup.o.sub.O, s.sup.o. sub.l, s.sup.o.sub.2, . . . , .sup.o.sub.M- 
1 ].sup.T." 

(col. 5, lines 34-42) "The impulse sequence model signal vector 
is a function of the velocity of the sensed vehicle which relates the 
spatial separation of the impulses with a sensed time separation of the 
individual pulses within the pulse sequence. The sensor output 
along any axis is a compilation of sample signal vector 
components, s.sup.o.sub.O, s.sup.o.sub.l, s.sup.o.sub.2, . . . , 
s.sup.o.sub.m-1, received up to that time, adjusted by a 
coefficient which represents the impulse response of the signal transfer 
path." 
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(col. 6, lines 15-67) "The signal matrix would be expressed as a 
series of matrix columns that comprise vertically, time-displaced replicas 
of the sample vector s.sup.o, as shown above. As illustrated by the 
x.sup.o outputs from before, the successive columns of the 
matrix will contain shifted versions of the original input sample 
vector signal. Therefore, the elements of the sample matrix [S.sup.o] 
become: 



and where N is the number of samples used to model the signal-propagation 
filters (path). Capitalization (even without brackets) is sometimes used 
herein to indicate a matrix; lower case indicates a vector or scalar. The 
number of samples is determined by the specific application for the signal 
deconvolution based on sensor dynamics, memory, noise, etc.; P is determined 
independently from the present invention. The form of [S.sup.o] is expressed 
as: 




where p^P md F is the total aassber of samples re- 
ceived on each axis, or tkt mssmam or highest value if 
the different axis values are unequal, saeh that; 
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(col. 7, lines 21-61) "For computational convenience one can 
also define a pair of (P.times.M)-dimensional matrices [C.sup.O] 
and [D.sup.o] comprising the series of path vectors that arise 
from the time delayed effects of multiple signal paths. As in the 

case of the sample signal matrix [S.sup.o ], the columns of the [C.sup.o] 
and [D.sup.o] matrices are vertically displaced versions of the c.sup.o and 
d.sup.o vectors with trailing and leading zeroes added for completeness. 
The elements of these matrices are expressed as: 



The signals generated at the two sensor outputs can then be 
expressed as: 





Stfst >/**jP>^ - 1 + iff 
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where 

a*-^ art, A, . . , a**- 

and 



either form of which can be used to derive a maximum likelihood 
deconvolved source signal." 

(col. 8, lines 11-13) "A sample or source signal s.sup.o can 
be estimated from a given set of input data signals or 
measurements x.sup.o and y.sup.o." 



In summary, White teaches to sensors used to output measured information 
about the system in which a sample or source signal is estimated from the input 
measurements of the sensors to determine a lag in measured data by producing a 
plurality of different shifted matrices, each shifted matrix has a given value for the lag 
in the data measured variable signal. Hence, Blevins in view of White teaches to 
Applicant's claimed limitation of "shifting the columns of the matrices to produce a 
plurality of different shifted matrices, each shifted matrix having a given value for the 
lag in data for each measured variable signal '. 
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Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of 
time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire 
later than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer L. Norton whose telephone number is 
(571)272-3694. The examiner can normally be reached on 9:00-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Albert Decady can be reached on 571-272-3819. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
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more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Albert DeCady/ 
Supervisory Patent Examiner 
Art Unit 2121 



